
6868 © 2017 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow 

Address for correspondence: 
Dr. Kusuma Ramachandra 

Halemani, 
A3 SAYANA,” “SUHA” 

Residency, Poonthi Road, 
Kumarapuram, 

Thiruvananthapuram - 695 011, 
Kerala, India. 

E-mail: kusumdoc@gmail.com

INTRODUCTION

End-stage renal disease (ESRD) can be associated 
with end-stage liver disease (ESLD) and vice versa. 
Simultaneously replacing both the organs gives 
advantages of single surgery, lower immunosuppression 
dose and better survival than when one organ alone is 
transplanted.[1]

Based on management of three cases of combined liver 
and kidney transplantation (CLKT), we discuss the 
importance of CLKT and anaesthetic concerns during 
such complex procedures.

CASE REPORTS

Case 1
A 17-year-old boy presenting with ESRD secondary 
to primary hyperoxaluria type 1 (PH 1) was on 
haemodialysis (HD) for the last 2 years. His ejection 
fraction (EF) was 39%, and serum oxalate was high. 
He was enlisted for cadaver programme,and daily high 
flux HD was initiated. After 1½ months, his serum 
oxalates reduced and EF improved to 60%. He received 
the organs from an 18-year-old deceased donor. Two 
years since transplant, he is doing well.

Case 2
A 5-year-old boy with PH 1 and ESRD requiring 
daily peritoneal dialysis (PD) was referred for CLKT. 
He also had uncontrolled hypertension, asthma 
and seizure disorder. A sequential liver and kidney 
transplant from his father was planned. Dialysis 
was converted from PD to HD through right internal 
jugular vein (IJV). The day before the planned 
living donor liver transplant (LDLT), we received 
donor organs from a 3-year-old brain dead child. 
Hence, he underwent simultaneous CLKT. The 
graft consisted of whole liver and en bloc kidneys 
with aorta and inferior venacava (IVC). Both organ 
functions were normal post-transplant but he 
succumbed to cytomegalovirus infection 2 months 
after transplant.
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Case 3
A 54-year-old male patient with hepatitis C related 
ESLD and diabetic nephropathy was referred for CLKT. 
He was known case of diabetes mellitus (20 years) and 
hypertension (14 years). The patient had undergone 
deceased donor kidney transplantation 14 years back. 
Due to chronic rejection of the graft, he was on HD 
thrice weekly since 2 years. He had oesophageal 
varices and ascites requiring repeated large-volume 
paracentesis. He received the organs from a 52 year 
deceased donor. One year post–transplant, he is doing 
well.

Patients were shifted to designated operating room 
with all facilities for warming and infusing large 
volume of fluid quickly. Monitors were applied 
as per standard guidelines. Left radial artery was 
cannulated with 20-gauge (Insyte™) cannula under 
local anaesthesia (22-gauge in the child under general 
anaesthesia). After pre-oxygenation, induction was 
performed with injection midazolam 1 mg, injection 
fentanyl 2 µg/kg, injection propofol in titrated doses 
and injection atracurium 0.5 mg/kg. Trachea was 
intubated with appropriate size cuffed endotracheal 
tube. Right IJV, left femoral arterial and left femoral 
vein dialysis catheter of appropriate size were placed 
after induction. Anaesthesia was maintained with 
oxygen, air, isoflurane, injection atracurium infusion 
0.3 mg/kg/h and injection fentanyl infusion 1 µg/kg/h.

In the first patient, pre-operative serum bicarbonate 
was 14 mmol/L and as time to optimise was less, 
continuous venovenous hemodiafiltration (CVVHDF) 
was started from the beginning of surgery. We 
discontinued it once graft kidney started functioning.

The second patient was well prepared for LDLT and 
third patient had undergone HD on the day of surgery. 
Hence, intraoperatively CVVHDF was kept as standby. 
Patients were monitored with hourly arterial blood 
gas (ABG), second hourly haemoglobin (Hb), platelet 
count, international normalised ratio (INR) and 
thromboelastography (TEG) when appropriate. Based 
on these reports, acid-base and electrolyte corrections 
were undertaken. Blood and blood products were 
administered with target Hb of ≥8 g%, and INR of 2–3.

In pre-anhepatic phase, because of the presence of 
renal failure, fluids were limited to potassium free 
crystalloids, blood and blood products. Crystalloids of 
choice were 0.9% or 0.45% saline and dextrose normal 
saline. Human albumin was avoided. Goal was to 

maintain central venous pressure (CVP) of 5–7 mmHg 
and stroke volume variation <10%. Hypotension 
was managed with phenylephrine and noradrenaline 
infusions. There was no significant blood loss in any 
of our patients.

During anhepatic phase, if pH was <7.1, it was treated 
with CVVHDF in case of first patient and 1 ml/kg boluses 
of sodium bicarbonate in the next two patients. Fluid 
boluses and inotropes were administered to prepare 
the patient for IVC trial and final cross-clamping. The 
second patient required IVC clamping twice, once for 
liver implantation and second time for en bloc kidney 
implantation. All patients tolerated the cross clamp 
well. Tranexamic acid 10 mg/kg over 30 min followed 
by 1 mg/kg/h infusion was started. Blood products, 
electrolytes (calcium) and dextrose were administered 
based on ABG, TEG and laboratory results. After 
reperfusion, drop in blood pressure was managed with 
phenylephrine and inotropes.

After hepatic arterial anastomosis, urology team began 
kidney transplantation. CVP was gradually raised to 
9–10 mmHg carefully avoiding fluid overload. Mannitol 
0.5 g/kg and frusemide 0.5 mg/kg were administered. 
Urine output was adequate after the reperfusion 
in all the patients. Tranexamic acid infusion was 
stopped 2 h post-reperfusion. Hypothermia gradually 
normalised and injection insulin was used to control 
blood sugars. Patients were shifted to the intensive 
care unit and were extubated after 6–8 h of elective 
ventilation. Postoperatively both organ functions were 
optimal and there was no need of dialysis.

Immunosuppression was initiated with injection 
basiliximab (20 mg for first and third patient, 
10 mg for the second patient) and injection 
methylprednisolone10 mg/kg. Follow-up is shown in 
Figures 1-4.

DISCUSSION

CLKT is the procedure of choice for patients with both 
liver and kidney failure.[1] Renal failure in patients 
with ESLD is associated with high morbidity and 
mortality even after liver transplantation.[2,3] Use of 
calcineurin inhibitors, sepsis and haemodynamic 
insults might be the cause.[3] Patients who need 
dialysis therapy post-liver transplant have higher 
mortality compared to the others and it is mostly 
due to vascular access related sepsis.[4] Similarly, 
patients with ESRD and ESLD might suffer from 
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perioperative liver decompensation if kidney alone is 
transplanted. The decision to transplant both organs 
is difficult when kidney dysfunction is temporary 
as seen with hepatorenal syndrome (HRS) or acute 
kidney injury in presence of ESLD. The long waiting 
time will deteriorate the kidney function in HRS cases 
and good renal recovery is seen only if transplant is 
done in early stages.[4] There are published criteria to 
guide in decision-making.[2,5,6] Two of our patients had 
ESRD secondary to metabolic disease (PH 1) and third 
patient had dual organ failure. These two are the most 
common indications for CLKT.[7] In metabolic diseases 
where the defect lies in liver and the organ affected is 
kidney, it is logical to transplant both simultaneously. 
Few case reports[8,9] support sequential transplantation, 
as it reduces nephrotoxic metabolite before kidney 
transplant and there is no need to use renal sparing 
immunosuppressants. However, when living donor 
is unavailable, CLKT becomes natural choice and it 
gives advantage of single donor, single surgery and 
common immunosuppression regime.[1] There is a 
proposition of protective effect of liver over kidney 
graft as well.[4,7] This is secondary to the secretion of 
soluble human leukocyte antigens by the liver and 
phagocytosis of reactive antibodies by Kupffer cells. 
In terms of survival, excellent 5 years survival was 
seen with CLKT than with sequential transplant 
(64% vs. 53.3%).[10,11]

Anaesthetic management of CLKT is challenging 
due to multi system involvement[12] and the complex 
surgical procedure. The presence of ESLD can 
be associated with hepatopulmonary syndrome, 
portopulmonary hypertension, hepatic hydrothorax, 
HRS, ascites, varices, coagulopathy, cardiac 
involvement, encephalopathy, hyponatraemia and 
hypocalcaemia. ESRD can cause hyperkalaemia, 
platelet dysfunction, pulmonary oedema, pericardial 
effusion and coronary disorders. Combined disease 
can lead to significant acidosis, anaemia and 
reduced drug metabolism. Systemic oxalosis seen 
in PH 1 can manifest as cardiac conduction defects, 
myocardial depression and pathological fractures. 
Fluid overload is a major concern during CLKT and 
hence restricted fluid replacement (CVP 5–7 mmHg) 
is recommended in pre-anhepatic phase.[13,14] CVVHDF 
is indicated in unoptimised recipient, prolonged 
anhepatic phase, severe acidosis, hyperkalaemia and 
fluid overload.[14,15] Problems due to CVVHDF are 
circuit or filter clotting, hypotension, air embolism, 
disconnection, haemorrhage and post-operative 
vascular thrombosis. If the anhepatic phase is shorter 
and there are no signs of fluid overload, acidosis can 
be managed with boluses of sodium bicarbonate as we 
did in two of our patients. Tranexamic acid is used to 

Figure 3: Creatinine levels (POD – Postoperative day)

Figure 1: Total bilirubin levels (POD – Postoperative day)
Figure 2: Aspartate aminotransferase and alanine aminotransferase 
levels (POD – Postoperative day)

Figure 4: International normalised ratio levels (POD – Postoperative day)
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prevent post-reperfusion fibrinolysis.[12] The infusion 
should be started in anhepatic phase and discontinued 
within 2 h of liver reperfusion to avoid any possibility 
of hypercoagulation and hepatic artery thrombosis.[12]

CONCLUSION

CLKT is the best option for patients who need 
transplantation of both organs, especially when living 
donor is unavailable. With multiple advantages it 
gives better results than when done sequentially. Strict 
inclusion criteria should be followed as there is long 
waiting list for either organ.
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